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Key Components of Cardiac
Rehabilitation

Evaluation of cardiac status

Medication management

Exercise training

Nutritional counseling

Smoking cessation

Vocational counseling

Stress management?

Cardiac
Rehabilitation
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Outline of Presentation

Stress

— Definition

— Measurement

Stress as a risk factor
Stress Reduction

— Pharmacologic

— Behavioral

Future directions

* According to ABC News, “it's hard to
prove a direct cause-and-effect link.
The American Heart Association lists
stress as a possible risk factor for
heart attacks.”



“It's hard to know,” said doctors.

"The reason that the [AHA] and others
have not made depression and stress a
risk factor for death after myocardial
infarction is that the whole concept of
stress is very hard to define."

Stress and Heart Disease

“I don't buy the 'stress causes heart
disease' paradigm. Our species is well
adapted to deal with stress, and most
of us don't die suddenly when life gets
complicated.”

"What is stressful for one person may not

be stressful for another person " Dr. Steven Nissen, President of the American College

of Cardiology
July 16, 2006 as reported in ABC News

Dr. Brian Olshansky
Director of cardiac electrophysiology, University of Iowa Hospitals.
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e oo How to Define Stress?

+ How to define it?
— No universal definition
— “Stimulus” or “Response”
— Whatis “stressful” for one person may not be stressful
for another
* How to measure it?
— No “gold standard”
— Many questionnaires
— Biologic markers
* Whatto do aboutit?
— Medications
— Behavior change
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Why the Skepticism?
Difficulties in Studying
Stress-CHD Relationship

» No consensus definition of stress

» No “gold standard” for measuring stress
» No established treatment

 Not clear when to intervene

* What are appropriate endpoints?

Hierarchy of Evidence

Case reports. Generate hypotheses
Case series

Ecologic stugies

Cross sectional studies

Cane-control studies

Conort studies

Ranaomizes contronea vims  EStablish causality

Stress: Many Definitions
Some generally accepted facts about stress...
« Involves triggering stimulus (e.g., war, injury,
family, job, finances, etc)

Has effects on physiology, psychology, and/or
behavior

Some definitions emphasize stimulus, others
the outcomes

Thoughts and perceptions (“appraisals”) can
increase or decrease stress
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Examples of Individual

Definition of Stress :
Differences

. Slre_ss in aprocess in which @ty
environmental or psychological events, .
called stressors, come to threaten an Ethnicity
person’s safety and well-being. Personality

« State of imbalance between demands Cardiac status
(internal or external) and our ability to Physical fitness
cope with those demands....

« May be modified by individual differences
and contextual factors

COPING

Type A Behavior Pattern

Rushed 1 » ON YR MRK, GT SET, Go!
Competitive

Job involvement

Rapid pace

Western Collaborative Group Study

Prospective cohort study

>3500 middle aged white males

Rated as Type A/B based upon Sl

113 men had CHD initially (80 classified
as Type A)

Followed for ~ 10 yrs (M=8.5 yrs)

257 developed CHD (178 classified as
Type A)

“It always takes Howard a couple of dayr to relax.?

Time urgency/time pressure Free floating hostility
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NOW YOU SEE IT, NOW YOU DON'T

Examples of Contextual Factors

mnmwm;—.
« Environment

« Job Demands/deadlines

 Socio-economic factors

« Social support

Friedman

Survival Curves by Marital Status How to Measure Stress?

Dimensions of Social Support and Presence of Close Confidant

« Social network
— Size and structure of the network of
people available to provide support
« Instrumental/tangible support
— Specific tangible services provided by families
and friends
« Perceived support
— Subjective evaluation of satisfaction
with support

- Married and/or Confidant
-8 Unmarried, No Confidant

NeasurnolSiress Key Psychosocial Variables in Cardiac
9 Patients: Trait Approach
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Key Psychosocial Variables in Cardiac

Patients: Trait Approach

Stress
Depression
Anger/hostility
Anxiety

Yusuf et al. INTERHEART Study, Lancet, 2004; 364:

AHA Scientific Advisory

Screening for Depression
Referral for diagnosis and management

Monitor for: adherence to medical care
drug efficacy, and safety (CV and mental health)

Coordination of care

Suggest one possible screening tool: PHQ 9

Lichtman et al., Circulation, Oct 2008

INTERHEART Study

Yusuf et al. The Lancet, 2004

Case control study of 15,152 cases (first
MIs) and 14, 820 controls from 52
countries.

More cases than controls reported feeling
sad or depressed (OR 1.55).

Stress was associated with an OR of 1.45.

Key Psychosocial Variables in Cardiac
Patients: Trait Approach

Stress

Depression
Anger/hostility

Low Social support
Anxiety

PHQ 9
Patient Health
Questionnaire

Initial screen items

Referral based on
Full scale > 10

© MacArthur Foundation Initiative on Depression and Primary Care
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Psychosocial Stress Measure in
INTERHEART Study
Feeling irritable, anxious, or difficulties

with sleeping because of work or home
stress

Financial stress

Life events

Low locus of control
Depression (short form CIDI)

Circulation
Sej 2008
Vol 118

Meta Analysis: Primary Risk Factor
Regulies R. Depr Predictor for Coronary Heart Disease
nJ Prev d 2002; 23: 51-61

Cobhort studies with depression as the
exposure and Ml or CHD as outcome

Study design, sample size, depression,
outcome, N, Relative Risk abstracted

11 studies met inclusion criteria
RR for the development of CHD was 1.64
RR for clinical depression was 2.69
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Depression in Cardiac Patients:
Recent Meta Analyses

Framingham Data and Data from Rugulies, Am J Prev |

Barth et al. Psychosom Med 66: 802-813;
2004

van Melle et al. Psychosom Med 66: 814-
822; 2004

Nicholson et al. European Heart J
27:2763-2774; 2006

Van der Koy et al. Int J Geriatric Psychiat
22:613-626, 2007

: Methods Used in Montreal Studies of
Comparisan: 61 Depressios versus 20 depression
van Melle et al. Psychosom Med 2004 Oucrme: 1) ALcoms oty Psychosocial Aspects of Acute Coronary

Scope Syndromes
- 19752003 ams T i Sapmplle’\il Study | (N=222); Study Il (N=678)
. - e — Post-MI: Study | (N=222); Study Il (N=
Articles: 236 publications R — Unstable Angina: Study 11l (N=430)
— 30.8% women; no age limits
Baseline psychosocial interviews during admission
— All cause: OR 2.38 (depression, anxiety, anger, social support)

- Cardiac: OR 2.59 - ) - Primary measure of depression: the Beck
Cohort effect: Older studies>more recent studies vl o Depression Inventory

— OR (<1992)=3.22 Usual care
- OR (>1992)=2.01 v 5-year follow-up for events

— 36 met criteria; 22 studies
Results

Van Melle et al., Psychosom Med, mith, Let o, erie

Sample Items from Beck Depression Inventory Depression and 1-Year Post-MI Depression and 4-Year Post-MI
(BDI > 10 at least mild to moderate symptoms) Cardiac Mortality Cardiac Mortality

Not Depressed 100% N=896

| do not feel sad (BDI< 10) N

| feel sad.
| am sad all the time and | can’t snap out of it.
| am so sad or unhappy that | can’t stand it.

Depressed Not Depresse
(BDI>10) ; X (BDI < 10)
S

ac M

| make decisions about as well as before.
1 | put off making decisions more than | used to.

2 | have greater difficulty in making decisions than
before

3 | can’'t make decisions at all any more

0dds Ratio = 3.4 (1.8 - 6.7)

Depressed
P<0.001

(BDI > 10)

-
e,

Survival Free of Car

Survival Fr

1095
F smithetal,  ° 100 200 Lespérance, et al, 2000
rasure-Smith et al, espérance, et al, . o

ey Time After Discharge for M1, Days




Long-Term Survival Impact of Increasing
Levels of Post-MI Depression (BDI Score)

BDI 10to 18

BDI >

Survival Free of Cardiac Mortality,

1095 1460
00 Time After Discharge for MI, Days

Key Psychosocial Variables in Cardiac
Patients: Trait Approach

« Stress

« Depression

« Anger/hostility
* Anxiety

Williams et al., Psychosom Med,
1980

424 patients undergoing diagnostic coronary
arteriography for suspected CHD

Completed Type A interview and Cook Medley
scale

Type A was associated with increased likelihood
of significant occlusion

Among Type A patients, those with scores
indicating high hostility carried most of the effect

Depression and 1-Year Cardiac

Prognosis in Unstable Angina

00% Not Depressed
(BDI < 10)

Depressed

(BDI

Odds Ratio = 4.7 (1.
P<0.001

N=430

& 8 &

5

Percent with > 1 Occlusion of 2 75%

<10 1115 1620 2125
Hostility Scores

Williams et al., Psychosom Med, 1980

26:30

>30
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Alternate Explanations for Prognostic
Impact of Depression in CHD

Impact not explained by cardiac disease
SEVEWA

Impact not explained by age, gender, or
ther demographic characteristics

Impact not explained by differential
medication use.

Impact not explained by overlap of
cardiac and depressive symptoms
(fatigue, sleep difficulties, etc.).

Cook Medley Scale Sample Item
Content

Cynicism

— I'think most people would lie to get ahead

~ Most people inwardly dislike putting themselves out to help other people.
Hostile Affect

~ There are certain people whom | dislike S0 much that | am inwardly

pleased when they are catching it for something they have done

~ Some of my family have habits that bother and annoy me very much,

Aggressive Responding

— When someone does me a wrong, | feel | should pay him back f | can,
just for the principle of the thing.

~ I have at times had to be rough with people who were rude or annoying.

Hostile Attributions

~ I'tend to be on my guard with people who are somewhat more friendly
than | had expected

— I commonly wonder what hidden reason another person may have for
doing something nice for me.

Hostility
Score

X 2
N:B4  N:=229
Behavior Pattern
Williams et al., Psychosom Med, 1980




Barefoot et al. Psychosom Med,
1983
Williams et al.,

Psychosom Med, 255 Medical Students

& Retrospectively examined Cook Medley
scores
Followed for 25 years
Mortality tracked

. X X X Anxiety and Risk of Incident Coronary Heart
Key Psychosocial Variables in Cardiac Disease: A Meta-Analysis
Patients: Trait Approach (Roest , Marten: Jonge, Dennollet JACC 2010)
) * Meta analysis

Siizss X — 20 studies

Depression — 249,846 persons

Anger/hostility — Average follow up 11.2 yrs

Anxiety  Anxious persons at increased risk of CHD
—HR 1.26 for CHD
—HR 1.48 for cardiac death

« Anxiety is an independent risk factor for

CHD

Phobic Anxiety and Increased Risk of Mortality in The Association of Quartile of Phobic Anxiety Score on
Hi Survival in Female Patients

947 CHD patients undergoing angiography
Completed Crown-Crisp Phobic anxiety
Followed for 3 years

137 deaths

Anxiety associated with HR 1.56 for
cardiac mortality and 2.02 for sudden
cardiac death in women, but not men
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Percent Surviving by Hostility
(Ho) Scores
Percent

ws

Rarafant ot al_Devrhnenm Mad 1082

Anxiety and Risk of Incident CHD

Roest et al. J Am Coll Cardiol 2010

ciation of Quartile of Phobic Anxiety Score on Survival in Male
Patients

Quartile 1
Quartile 2
Quartile 3
— Quartile 4
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. . . . Fans help save man at football game
Paradlgm Shift Acute Triggers of Cardiac Events Sept 15, 2011 Associated Press

q q A + A Notre Dame fan who had a heart attack during last
« Chronic traits vs. Acute triggers » Anecdotal reports weekend's game at Michigan survived to watch the final
» Technological advances

« Intermediate endpoints

touchdowns from a hospital bed, the school said

 Epidemiological studies Thursday.

* R | |d 1l d Leo Staudacher's heart stopped during the second
SRRl SRS quarter of Saturday night's game at Michigan Stadium,

—Myocardial ischemia . the school said. The 69-year-old Bay City man survived
J g a * Laboratory StUdIES thanks in part to one bystander who performed CPR and
—Endothelial dysfunctlon others who called for a medical team, which used an
ahili automated electric defibrillator on site.

Heart rate Vanablllty "'l saw the last two touchdowns from the ICU unit,"
Staudacher said. "It was great to witness an amazing
match-up between two old rivals - at least for the first
quarter and half anyway."

Representative Epidemiological
I a Daily incidence of acute M.1. in ICCU during Daily Numbers of Deaths Found to Be
Studies: Major Stress January 8-25, 1991 (blue columns), compared Related to Atherosclerotic

with same period in 1990 (green columns) Cardiovascular Disease during Interval
Gulf War: Meisel et al., Lancet, 1991 of Interest
Northridge Earthquake: Leor et al., NEJM,
1996

2004

Sporting events: World Cup Soccer,

L]

4

September 11t; Sternberg et al. JACC 3
2

1

Wilbert-Lampen et al. NEJM, 2008 *

L]

iq

»

;a

0

8 91011121314151617 181920212223 2425 °

Large arrow=_beginning of Gulf War ”
‘Small arrows= missile sttacks on lsrael

Meisel et al., Lancet, 1991 Leor etal., NEJM, 1996

9/11 and Life Threatening Acute Triggers:
Arrhythmias in Cardiac Patients Laboratory Studies

Mental stress tasks

— Arithmetic

— Public Speaking

— Mirror Tracd
Physiological Measures
— Heart rate

— Blood pressure

— Vascular resistance

— Myocardial ischemia




Mental Stressors

MAT = Mental Arithmetic

SPH = Public Speaking

TRC = Mirror Trace

READ = Reading (control for speaking)
S| = Structured Interview

TMI = Transient Myocardial Ischemia

Cardiac Event 4O Clinical Test
RS
sh”lc;.
%.%’t wbw
e

Por
DR
gl

Myocardial Ischemia: Chest pain is the tip of the iceberg

Conventional Assessment

OUT-OF-HOSPITAL
Symptoms

el

LABORATORY = CATH LAB
Exercise ECG Angiography

CV Reactivity to Mental and Physical Stress

90

o | I SBP (mmHg)
70 [[] DBP (mmHg)
60 | M HR (bpm)

ks Hﬁﬂmﬂgi

MAT  SPH > READ INTV

Paradigm Shift

« Chronic traits vs. Acute triggers

« Technological advances
Intermediate endpoints
—Myocardial ischemia
—Endothelial dysfunction
—Heart rate variability
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Paradigm Shift

+ Chronic traits vs. Acute triggers

» Technological advances
Intermediate endpoints
—Myocardial ischemia
—Endothelial dysfunction
—Heart rate variability

MYOCARDIA/k ISCHEMIA

Myocardial
Oxygen
Balance

Case Study: Acute Stress Constricts Diseased
Coronary Arteries--A Possible Mechanism for
Mental Stress Ischemia

Baseline Mental Stress Recovery

(From Papademetriou et alAHJ, 1998)
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Field-Lab Correspondence

FIELD STUDIES {mms)  LAB STUDIES

|

Observe assoclation Prove c: lionship
and ausal
mechanisms

Eligibility Criteria
Documented CAD
— Cardiac catheterization
— History of Ml
— History of PTCA
— History of CABG
Positive Exercise Test
EF > 30%
BP <200/120 mm Hg

Case-Crossover Technique

« Compares level of emotional arousal during
“case” hours to level of emotional arousal during
“control” hours
Case hour: 1-hour period preceding onset of
ischemia

+ Control hours:

— Primary control data: all non-ischemic hours
— Secondary control data: comparable 1-hour no
ischemic hour on the alternate day
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FIELD STUDIES: RESEARCH DESIGN

PATIENTS WITH
DOCUMENTED CAD

AMBULATORY
ECG MONITORING

DETECT
ST DEPRESSION

CORRELATE WITH
PATIENT DIARIES

ACTIVITY (clrcle POSTURE:  sit/stand/recline
all chat wppty)

LOCATION:  home/work/other
g o sy While doing this activity were you?

washlng/drestag
rinating) defacating ot =
driving/pauenger

ewing/drisking (hon ak)

ey

x frustrated

1
1
ad 1
1
1

bappy
n coatrol

e

CHEST PAINY
TOOK NITRO?

coMMENTS:

Risk of Daily Life Ischemia is Higher When CVD Patients
Experience Negative Emotions

3

o 25
32
15
§,
05
0

@ adjusted for time of day and physical activity peos
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Overview of Laboratory Approach

Percentage of Hours in which Ischemia
Occurred at Each Rating of Sadness

- =D -

LV wall motion,
LV ejection fraction
1 2
Sadness Rating

Sllatto of 2l TAMA 1007

Measuring Mental Stress Ischemia:

Normal and Ischemic LV Wall Motion Classification of Events Kaplan-Meier Curves by

% ' b N =28 N Ischemia Status

Ischemia = ; No ischemia =

Probability of Event Froe Survivi

Jiang et al., JAMA, 1996

Mental Stress-Induced Ischemia ‘ Psychological Interventions for
Can be provoked in the laboratory Coronary Heart Disease

in substantial subset (30-70%) of Meta analysis-Cochrane Review, 2004 by
CAD patients

. Reese, West, Smith, & lbrahim
Qbsric;],gmdaay”)k/)?ifgduced by stress RCT.s of psychologicgl interventions
Usually silent (asymptomatic) : 36 trials, 12, 841 patients

Occurs at lower heart rate Results

';2;%?%0“ than standard exercise — Reduction in non-fatal Mis: OR-0.78

Associated with worse prognosis =2 RS aRe
Treatment? — Evidence of publication bias
Quality of many studies considered “poor”

12



Reese et al. Conclusions

« Psychological interventions showed no
evidence of effect on total or cardiac
mortality

« Small reductions in anxiety and
depression

« Poor quality of trials makes the pooled
finding of a reduction of non-fatal Ml
“insecure.”

Sertraline Antidepressant Heart Attack
Randomized Trial (SADHART)
Recent MI
Major depression

Multicenter (30-40 international sites)
369

!

14-day run-in
Sertraline 50-200 mg/day Placebo

Safety endpoints: Change from baseline in resting LVEF
Efficacy endpoints: Change from baseline in total HAM-D score

Secondary endpoints: 1) EKG,HRV and arrhythmia analysis
2) Platelet function
3) Composite clinical endpoint

SADHART-CHF

Sertraline against depression and heart
disease in chronic heart failure
Randomized Trial

— Multi-site RCT of placebo vs SSRI for CHF
patients with MDD

— Primary endpoint: A HDRS; Composite
cardiovascuar status

— Safety and Efficacy trial — also examined
survival and cardiac events (JACC, 2010)

Select Completed Randomized Trials
with Cardiac Patients

MI patients

al (JAMA, 2003)

SADHART: Antidepressant Efficacy Results

[Table 6. Antidopressant £

Seriwire  Placebo P Ve

Glassman, O'Connor,ot al, JAMA, 2002;288:701.

SADHART — CHF Design

Patients with CHF NYHA Il & EF <45%
MDD by DSM-IV With HAM-D > 7

Randomization
/ N= 469 \

Sertraline Placebo

| |

Depressive symptoms and Cardiac status
Mortality and/or hospitalizations
Quality of life
Biomarkers

2/20/2014

-depressant heart Attack
Randomized Trial

—Multi-site RCT of placebo vs SSRI for
post-ACS patients with MDD

—Primary endpoint: A LVEF; Safety and
Efficacy trial (JAMA, 2002)

CARDIOVASCULAR EVENTS

Total mortality
Infarction

Stroke

Worsened 070 (0.36 - 1.3
Angina

062 (0.21 - 1.85)

Composite  0.68 (0.43 - 1.09)

SADHART-CHF: Changes in HDRS
From Baseline to Week 12

13



SADHART-CHF: Survival
Results

Fropartion Sundving

0 0 40 G0 B0 X000 WO BN
Days 1o Desth Since Randamization

ENRICHD Study Design

Randomized, parallel-group clinical trial to
compare the efficacy of a psychosocial
intervention vs. usual care

2,481 post-MI patients with depression or low
social support

Average 3.4 years of follow-up
Blinded ascertainment of primary endpoint
Intention to treat analysis

Kaplan-Meier Survival Curves

1.00

0.95 Log Rank Chi-Square: 0.02
P=.89

0.90

T 085

0.80

075

0.70

—— Usual Care
-+ Intervention

065

0.60

ENRICHD

Enhancing Recovery in Coronary

Heart Disease

—Multi-site RCT of CBT (with SSRI) vs
usual care for post Ml patients with
depression and/or low social support

—Primary endpoint: Mortality and
Morbidity; Survival trial (JAMA, 2003)

Participant Selection

1,534 t meet MI criteria

,967 Medically ineligible
,698 Did not meet criteria
for depression or

low social support

2481 Randomized

1243 Usual Care 1238 Psychosocial Intel on

Kaplan-Meier Survival Curves:
Depressed Only

Log Rank Chi-Square: 0.58
P=.45

—— Usual Care
-~ Intervention
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ENRICHD STUDY CENTERS

Baseline to 6-Month Changes in
Social Support and Depression

Intervention Effect
P<.001

mintervention
mUsual Care

ESSI Score Hamilton Depression Score

support only.
patients only.

Kaplan-Meier Survival Curves:
Low Social Support Only

0.95 Log Rank Chi-Square: 0.43
0ED P=51

T 085

0.80
075

—— Usual Care

-+ Intervention

24
Up Time in Mo
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Hazard Ratios for STREEA STEER ]
Prespecified Subgroups T Smart Heart Study Design

. e Randomized
Slnglefcenter val|d_a@on of controlled
trial original

Overall i
study trials

Women

Men

\Assessment Assessment

Minority

Nonminority
00 02 04 06 8 10 12 14 16 20
+Coronary calcification
Intervention Better Usual Care Better

Patient Flow

Patients inquiries
N=

u Aerobic Fitness Psychological Measures

II-Being
Treadmill Duration J

Patien
dueto m

Ex
Treatment Group uc = ue Ex sm

Treatment Group Treatment Group

ment Group.

lues are from Tukey-Kramer

Mental Stress Exercise

Flow Mediated Dilation
New Wall Motion Abnormalities P =0.032

Ejection Fraction Change

EX
EX
Treatment Group Treatment
Treatment Group.

lues are from Tukev-Kramer-adiuste comparisons
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Baroreflex Sensitivity
(cross-spectral analysis)
15

Key Questions

What is the optimal stress management
approach?

Who to target?

How and where should stress
management be delivered?

Dissemination—how to get the word out?

Forced 10-s Breathing
Delta RR- interval

Treatment Group

Current Stress-Intervention
Research in Cardiac Patients

ENHANCED trial
— Comparing Exercise-based Cardiac Rehab
with Exercise-based CR enhanced by stress
management (J Cardiopul Rehab and
Prevention, 2010)
—Does SMT provide “added value” over and
above traditional exercise-based CR
— Sites
+ Duke
« UNC
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Conclusions
Stress is associated with worse clinical
outcomes in patients with CHD
Reducing stress has been shown to be
associated with improved quality of life in
many studies
Stress management associated with
improved biomarkers

But there is limited evidence that stress
reduction improves clinical outcomes.

“Well, | see mv time is aboutup..."
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